qPCR quantification of Sphaerodes mycoparasitica biotrophic mycoparasite interaction with Fusarium graminearum: in vitro and in planta assays.
Sphaerodes mycoparasitica, a biotrophic mycoparasite of Fusarium species, improved wheat seed germination and seedling growth in vitro compared to Trichoderma harzianum, a necrotrophic mycoparasite. However, under phytotron conditions, both S. mycoparasitica and T. harzianum had positive impact on wheat seedlings growth in the presence of F. graminearum. Once exposed to the mycoparasites, the DNA quantity of F. graminearum in wheat root decreased. Observed shifts in DNA quantity using qPCR, a set of newly designed Sphaerodes-specific SmyITS primers, as well as Trichoderma-TGP4 and Fusarium-Fg16 N primers, demonstrated the mycoparasite's biocontrol effectiveness in planta. In the presence of F. graminearum, the concentration of S. mycoparasitica DNA remained stable in the root, whereas the amount of T. harzianum DNA decreased. The toxicity assays indicated that S. mycoparasitica's mycelia withstand higher concentrations of deoxynivalenol, 3-acetyldeoxynivalenol, and zearalenone mycotoxins than T. harzianum mycelia. This study compares the ability of two fungi to improve the wheat growth, decrease the root colonization of Fusarium, and withstand mycotoxins.